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SECONDARY BATTERY AND NONAQUEOUS ELECTROLYTIC SOLUTION SECONDARY 
BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolytic solution secondary battery in which 
generation of battery swelling can be suppressed even if 
vinylene carbonate is made to be dissolved in the 
electrolytic solution and even if cycle characteristics 
have been improved. 

SOLUTION: This manufacturing method of this 
nonaqueous electrolytic solution secondary battery has 
been made to be provided with a vinylene carbonate 
dissolving process in which the vinylene carbonate is 
made to be dissolved in the nonaqueous electrolytic 
solution, a carbon dioxide gas dissolving process in 
which carbon dioxide gas is made to be dissolved and 
made to exist in the nonaqueous electrolytic solution 
wherein the vinylene carbonate has been dissolved, and 
a solution-injecting process in which the nonaqueous 
electrolytic solution into which the vinylene carbonate 
has been dissolved and the carbon dioxide gas has been 
made to be dissolved and made to exist in the 

nonaqueous electrolytic solution is injected into a sheath can 14. By this, oxidative degradation 
of the vinylene carbonate dissolved in the electrolytic solution becomes to be suppressed by 
the effect of the coatings formed by these carbon dioxide gas and vinylene carbonate. As a 
result, even if the nonaqueous electrolytic solution secondary battery 10 Is left out at high- 
temperatures, the battery swelling is obstructed. 





http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAGLayIUDA41 5086243... 



2008/12/06 



(i9)B*a^|f/r (JP) (12) ^ H 4^ 1^ ^ ^ (A) (il)4tfftaH^M#^ 

#112003 -86243 
(P2003-86243A) 
i4S)^B 5|£^J15^3 ^200(2003.3.20) 



(BDInta." 
HOIM 10/40 
4/02 

4/58 



F I 

HO.IM 10/40 
4/02 

4/58 



f-73-r(##) 
A 5H029 
C 5H0 5 0 
D 



m^m^ m:^^<o&7 ol 9 h) 



(2i)mB## 


i^mmi -270548( P2001 -270548) 


(7i)aiaA 


000001889 












¥JE£13^ 9 ^ 6 B (2001. 9. 6) 




:*:lgJff^Ptft:aiR*a2TB 5#5-^ 






(72) mmm 
























(72)flW# 
























(74) A 


100103735 



















(54) mm<D4imi $^Jimmm^^:^:mk<DmSb^^^Tm*mmwix»9m 



(57) [g^] 

"Dif 7j<«^^-:^^«?te 1 0 ^m^x-wm L T . c n 5. 



(a) 



(b) 





K-B 



1 

m^\£-ui/:fj~r^^~hi3mM-iEnrcmkmMmizm lo 
mmm 3 ] >; ^ a^ ;f y^mx • ii^ ri^^j^^ 

imM 5 ] ttmnyknmmimm Lrc\£=.uyti- 
imm 6 ] mKMmunii (002) mommrn 

(dm ) t^O. 340n mWTOS*«*4T'SS CI t 

imM7^ mSsEmi. L i C o Oe. l l N l 
Oz. LiNias Coo.2 Oz. L i Mnj 0< Sfc^icn 



^^2003-86243 
2 

[000 1] 

^nrnt. u ^'>A'i'^>'^}f A • mm^m^siEmfsw 
[0002] 

_mr^mmhLx')=f-^i^-:mmx{m-^n^^^7\(.nM 

«?ttt±, :^@jg?^M i: LT 'J ^-f A-Y :r >^^A • 

uimrmmmin^m\^\ jmi^mmL lt u^-^? a-t 

^y^Jf A • AKIiRrmx L i C o Oz. L i N i O2. 

LiMnzO,. L i F eOa^O'J^'i^A-^^SJ^^a 

mLrcn7Knmm.^m^^xmm-iin^-'!Kn.m:'^^o 

[0 0 0 3] tZ.:6X\ (KDJc^^U^-^^AHi^WjttO 

Lx. mmmmzm.B^^mtirmm^is^±\:>^o ^<o 

g^^MtcifeoTi/^^c (SE 
I : Solid Electroytelnterface) ^^^mt^^WltL 

mmijm^nxi^^^. i^mff3^j:mumhxii. \£^uy 

tl-t'^-h (VC -.i^ATXltVCtl^o) t^^ibtiX 

mmLrammmmicmaLxmi^^iio LTv^So 

[000 4] 

i^mtm^L^d tt?>Mm] ±mLrcv ct,mm^ 

mmic s E I ij'^m^tnx. mmn®±xmmmMm 

if^m^t^m^mmm-iEtixv--^ ^ )ii^m^\^±t 

fc^)^^ K--imM^wi^xim.-t 5 i: . V c tmit'^i 
m-^nxmmioT.^^^-^^. mmmnii^^i^rc^ot 

^(Dmm^m\^x\.^^nm'r—7. c^^ihij^^^ 



3 

^M^^^ 1 1 g f <fc a t * 

[0 0 0 5] ^jiT% :^^mmmi. micmmmicvc 

[0006] 

mmtc^-uyij-r^^-h (vo ^mmt^^\^~ 

mmicmf^ii'7.^m^t^^mmisxmuT.mt. vc 

[0 0 0 7] c(DX5ic. vcijmmtn. ts^'2>mM^ 

^t. V C j; t) t^^DS® {c^«I^M©MM*^J^fi!c^ 

O^^^ W$lJ T' ^ S <fc a ^ ^ = 
[00 0 8] ^LT. VC*^^M$nfc^f7j<«g^Ki^ 

jHwrnmiDnmicMLrs. onm%^m^^t. mm 
(Dwm^mtimTt^o v c 

}&(DmMi^iiLrO. 1~5. 0MM%l^t^(Ot/^^i^ 40 

[0 0 0 9] tfc. ^m^m^t^mmmt lxh. 

(0 0 2) ffiOSr^Pi (dooE ) *'50. 3 4 0 nmiXT 

LT«. (0 0 2) momfsm (dooz ) *^o. 340 

n mJ.;(TOlliS^fflV^S®*WS Lv^i:w^-5 C ti)^X^ 



#Fja200 3-86 24 3 
4 

t^o m^is. lEm^mntLxii. -^y-sy^ 37^;v 

ttt. LiCoO^, LiNiO^. L i N i as C Oa^ 
O2. L i Mn2 04:&if*W$LV^o 
[0 0 10] 

1. ^^7j<«<5?fg-^>:«}te 

iitD#7k«P?g-'A«jtei 0t±. wm.\ 1 i:IE®«i 
2;t)^-t7-^P-^ 1 3^:n-LT?^#4^Jc#[5ILT. 

Lrcn.mm^nm(D^^^ 1 4 p^tciix^flLTHxT 

i^So co^^gfBl 4©±g|5BgpgP«^P{*l 5iJ:J;0 

rcMHu-Ki 1 aiit^p^^i sizmmwi 5b^:n-b 

[001 1] SS^Sl S c\cWL^-ifb^tzmSlti^<h 

m.mm:im\^rc^^. 1 5 ^^m-^ 1 5 c t 

filES^SiJ (iE^iX^U-) ^^^-fr-r ICIEST nrt^ 

®'j-K (0^-&-r) iiu ^<DiE@';-K^^gffii 

4 tHU^ 1 5 i:®f^ti:^*^iAA.T% lx-+f?§^iti: J; 0 
iE«?*lltaS^gte 1 4tcg^S^5nTV>.5„ ^*5, 
«1^^i:i«fPi* 1 5 iicDr^tcttx-?— 9- 1 B^^IBS^ti 
Tl/^T. COX-?— 9-1 6tcJ:<5«1igf*^^SS51 4rt 

[0 0 12] <1<1T\ -b/^U-^ l 3t4:ifJx^^>M 

;l/ 5 ^ A^^^ :/ bXini LTft }^ tc fiSc}^ L T S o 

i^p<*i 5t7;i/5-'>A^^i&:/i^xipiLT 

fiStjgu 1 5 h^ithxn.wm' 1 5 h^m^x 

v>So %*3. ^x4^;l/4^-^g(Dl^7}<SMfc>^m?l&i: 
•rsfcfejcii. 4t3j:D*I^Pi*l 5^0$^«^i7 

tjSi:Tjil:ffll/>SCi:*^T-#So il£Dt^Pi*:i sic 

^$ns^f7j<«^?g-:^^®?fe 1 o©^^M^M^co^^T, 

[0013] 2. #7j<sfi??g-i>:m}i6©fiFii 
( 1 ) n.w&<D\m 

$-r. (0 0 2) StOffir^Pi (doB ) *^0. 3 3 6 n 
mT*> c|ft:&lRl<DlKS^<D;^** (L c) *^2 0 0nm 

X'^immt^2 0 /im<DiSityiiB (2 9 soxx'm.x^ 



(4) 

5 

R) tO^f^T.^^-i^By (@m^{±4 8Ka%) ^tR 

-X (CMC) ^^Q. ig^LT^@X^U-?:liiiL 
fco 35:*, iS^miS t SBRfcCMCi: ©^^^©MS 
ffl^JtA^:^«llifj' :SBR:CMC = 95:3:2i:^ 

[0 0 14] ^*3, mmitLXli. 7.=f-\yy-'f^V 
:s.yuh (SBR) icf^c^T, (^^f) 7^UU 10 

-h, x^;l/ (^^) 7^V\y~h. y^;!/ (^^') 7 

MC) tcf^^T, ;><^;Hr;l/P-X, Ka^^i/^^;!/ 
;K >-J<U7^'J;I/^ (i^) . mitX^-^. VymtT. 20 

[0 0 15] ov>T% ^?g*^e.^?>m@*m^fflM 
tificoMmic. n.mmmw(Dm&.mm^rcK> i o o g/m 

mmtincD^mmw i. 6g/cm'tc:&sj:3 

tcffEL. m^'?)i^t^(c^^LT^*^c©^@ffil l ^i"^ 
SLfcc :&fe> :ftffi«l 10-S«gPJb^&]gtiiLTMffiU 
-K 1 1 a^'iJBfiK^nTV^So 30 
[0 0 16] (2) lE^SfficDf^^ 

iim(D=3/V\/hmV^'yi. (LiCoOO 

N-^$^;l/-2-ifnU (NMP) ^c^Vyyit\^ 
[0 0 17] ov^T% 7;^S-'i'A?g*^?.%^]E^i*« 

«m<DM®t, jEmmM^ay^^wmtc*) 2 4 o g 

l^JgfigL/Co ciom. 1 5 0'tT-2^PaMSI£j^^-li: 

fc^. iEm^m<o'mmm'^ 3. 2g/cm'{c^5j: 

3icE]^U RfT^©JgWc^»rLr^:|^<OiE@«l 2^ 

{fi^Lfco ^fe. iE@«i 2^cfc^^T^i. mum^m.9\- 

^tiBS^nsa5:i>fclijE@X7'J-^^^it-r\ 7;U 
[0 0 18] (3) 50 



2003-86243 

6 

x^UV*-.t*^-h (EC) i:;>«^;I/x^;l/;*j-.tC^ 
-h (MEC) ^>e.^Sig^jgl® (EC : MEC = 3 
0 : 7 0 : <4^^1t) t L i P Fs ^ 1 ^^b/'J -y F;l/?g 

^m^mmaLfc. z.z.x\ vc<D#=&a*\ o. 05 

® M % It % § cfc ^ i^S L fc a i: 

U 0. lMfi%tc;&SJ;3tcpSLfcWil«P?K^« 
PjibhU 1. 0MM%lc^5J;ainpSLfcW^S 
^?S^S^?$ci:U 5. 0Ma%tJ:^§cfc9fi:iiSL 
fcWa«^?S>g:SPi«di:U 10. 0®a%t^S<fe 

[0 0 19] ^^it^m. fsbkmrn^mhtzmm 

iST. (CO2) ^fflMb. C(D^^:^*7->£g^gmET 
T% ±3iO«P?gxtB5f#iXty (iin^/^:7iJ>^^l/> 
3) ili:t<fcO. «<^?gxft'lCi^K*-X*^^?p-r-5*T' 

y i: Lfco ISI^tC, ±ai£D«M?g a 

[0 0 2 0] mwrnrnmommt LTt±. x^u 

(EC) i:;>?^;l/x^;b;«j-^:;^-h 
(MEC) *^?.>5:SM^^^iti:f^AT. v^x^;^*-:^: 
(DEC) , yne^y*-.t**-h, 

;^b-J^^^-^. \£~uyti-:f-^—v. i/^a^yiiy 
X X;l/3j->-7X 3-;<^;l/X;l/*vX 2, 4-i^;)< 
^;l/X;l/>t>5X 3-^^;L'-l. S-^J-^-y-VUv'^ 
-2-:ty. y-y=f-U^i; hy. iy^f-Jlio—:^^^-— 

^-h. :^^;l/xf^;I/:)b-:J?^-h. s;':/n 

^-h. 1. 2-i^^ h+S/x^?^/. TF^tKD7^ 

X 2-^^;l'f- h^t: Fa75X l. S-v^^^V 

mm(DmMtLrii. L i PV.lcit^X. Li BP.. 

LiCFaSOa, LiAsFe. LiN(CF3S 

Oi) LiC (CF3SOO3. LiCF. (CFOa 

[00 2 1] ( 4 ) ^^7j<«P?g-i^«m<0{^g 

i2t^mMU cne.c»r^tc3t?uxf-U'>'^^^?LM 

3b^P)3B:5-b^SU— ^ 1 3J&^ffiS-l±Tafe^t)-&TrS^ 



(5) 



5.nfcss?si 5c<opimmzmmLrco -is. mmm 
[0 0 2 2] ^-LT, ±.m(DiioKmm\.rc^mmm. lo 

X. a~e. y, f ~ j ^^SS?^ 1 5 c (c^lt ?>nfc 

.1 5 a^&aS?®l 5 cfCj§gfLTi=f±Lfc„ cntJ: 
Ox igffSS*^7 0 0mAhT^Jg (Jf*^: 5mm. 
Iff: 3 0 mm. : 4 8 mm) ©U^'i'A— 
X. A. B. C. D, E. Y. F. G. H. I. J 

?,tT^fc46. «M^fti{C}g#Lfc:i^^;b-X (CO2) <D 20 

m'^iknmm-^kmm-^mmk-^.hLrc. ^k. mm 
f ~ j ^m\^^mmmmi&r.^m^mm f ~ j t l 

[0 0 2 3] 3. * 



ttr^g 2003-86243 
8 

iltl^CO^mMX, A. B. C. D. E. Y. F. G. 

H. I. J ^^n^'nffli/^T. mn^ m2 5°o t% 7 
0 0 m A (D^mm^iTs mmnEti^ 4. 2 v s $ t- 
mnm.%mu 4. 2 vosmET«j5Stffl3!)^2 0mAt 

3i-rsaT'^SE3^SLfe„ iI<D^. TOOmA^Otaa 
T, 5 0 0+>-'l'i';l/ft<D]K«Sa (mA h) ^^Hbfco 

o^/^T^ «!JKa<Dte«§fii: 5 0 o-*t-r^;l/^<Dffi«Sfi 

[0 0 2 4] Sfc, «ine.«0§«jttX. A, B. C. 
D. E. Y. F. G, H. I, J^m^^T. (^2 
5IC) T% 7 0 OmA<D3t««gitT% ■e}te«E*M. 2 
VJC&S$T'^«j^5^«U 4. 2 V£0^aET'«jSit<ii 
3b^20mAf£:SfS$ TSSffjfSm LT. C tl 6 (D^M 
mx, A. B. C, D. E. Y, F, G. H. I , 

A. B. C. D, E, Y. F. G. H. I. J^80°C 

A, B. C, D, E. Y, F. G, H. I, ] 

[0 0 2 5] . 

[^ 1 ] 



mm 


^ m m <o m m 


(mAh) 




(mjn) 


X 


lU LiPFe EC/MEC 


7 0 0 


7 0 


+ 0. 15 


A 


lU LiPFs EC/MEC+VC(0.05%) 


7 0 0 


7 0 


+ 0. 17 


B 


IM LiPFa EC/MEC+VC(0. 1%) 


7 0 0 


7 5 


+ 0. 2 5 


C 


111 LiPFs EC/MEC+VC(1.0%) 


7 0 0 


8 5 


+ 0.31 


D 


IM LiPFe EC/MEC+VC(5.0%) 


6 8 5 


8 5 


+ 0. 3 3 


E 


lU LiPF» EC/MEC+VC(10.0%) 


6 4 0 


8 5 


+ 0. 4 0 



[0 0 2 6] ±IBai©g||*^5.^e.*^^<J:5tc, VC 

t)'^mmu(Dmmx(Dmm-SLmnmff^7 o omA h t±t 

]!iJ{«Sa*^6 8 5mA h C OMuMti'^ 5 . 0%«Dtt 
flfiD) 355l-'{i6 4 OmAh (VC^^nftA^lO. 0 

St. nm^mmmic s e i A^jgfiE^n. c<os e 1 1 



lc#W*-li:SVC®^i&«:&0. lMa%J-X±T'5. 0 

[0 0 2 7] --H. nmm\zMm^rz.y c(omm-b'^^ 

02 ) J&%4-r5J:9Ji::Q:§fc:i6fc. Wm^ii^M< 



(6) #rjf12 0 0 3-8 6 2 4 3 

9 10 

{Ct3U>T{i. VC*^^j|¥$nfcSfi??gfC^KA-X (CO [0 0 2 8] 



mm 


n m m <o m m 


(xn A h) 




{mm) 


Y 


111 LiPFs EC/UEC -K^Oi 


7 0 0 


7 0 


+ 0 . 0 8 


F 


ly LiPP. EC/MEC+VC(0.05X)+COi 


7 0 0 


7 1 


+ 0. 0 8 


G 


lU LiPFo EC/MEC+VC(0, 196) +<:0, 


7 0 0 


7 6 


+ 0. 0 8 


H 


lU LlPFe EC/MEC+VC(1.03G) +COt 


7 0 0 


8 6 


+ 0. 0 8 


I 


IH LiPFe EC/MEC+VC(5.0X) +CO2 


6 8 4 


8 6 


+ 0. 10 


J 


lU LiPFe EC/MEC+VC(lO.0X)+C0a 


6 4 0 


8 6 


+ 0. 18 



Co 0 2 9] ±fH^2©lgm*^?>qa?)*^*<fc5Ji:, VC 

*^^<^Sti:Pl^oT. ^a^J!i«S«A^6 8 4mAh (V 20 
C<iD^P«A^5. 0%<Dm?feI). 6 4 0mA h (VC 

(ommis^i 0. o%iD««&j) ^ii'>-r5*^ s®s 

TV>=&V> (ai<0^^tJ±ISLT;^i|iS{Cii'>LTl/^^) 
utii^^t-^o ctitt, M€ii^i:J^ll3!fx (CO2) 

w c^-^m-r^mmmi^mmisx (co^) ^^^-^^ 
Tt. s§vHi^ws-ii:*<Tfe. mmwmnm^xxf so 

So 

CO 0 3 0] 4 . 

ov^-f\ *^B^(Dll^?S (VC43j;a'C02^#^Lfc 

$-r. (0 0 2) ffiOffi^H (d€oj ) ft^O. 340n 

m (doo2 =0. 3 4 0nm) (D^MtiU^m^^^tcC t 

nm^i 1 1. ±mmm^j:iEmmi z^m^mmm 40 
T\ vc<D^iga*M. osa%{c%§iii:t{cco2 

^^^S^^iTsigLfcWtim^fg (IM L i PFe E 
C/MEC + VC (1. 0%) +C0.0 ^a^LT. 
±^l:railfj:. I8;tf§fi*^7 0 0mA hT-ftJ^ (JP^^ : 



W7 0 OmAhT-^Jf^ 
IS^ : 4 8 mm) (O^^ 



5 mm. ifi : 3 0 mm. : 4 8 mm) Ot^iicWM^ 

C0 0 3 l]S/c> (0 0 2) fflcDffiF^H (d«E ) 
0. 3 4 7 nm i6m =0. 3 4 7 nm) comMUU 

MLfco ctomiisi 1 1. ^^trnm^jimmmi 2^ 
t^iccoz^mm-^^rmmLtzmmmmm (im l i 

PFt EC/MEC + VC (1. 0%) +C02) ^ji 
(#*^ : 5 mm. ifs : 3 0 mm. 

CO 0 3 2] cnib(D^mmK, L^^ffli^r. ±mmm 

5 0 0->)--{^MmWmBm (mAh) ^Sr^i^fco Ot^ 

T'. ^oi^oamsai: 5 0 o^^i/)V^(om.m^Mt<D 

K. i^mnmLrm. }Mtmmic. 8ox:<d»hm 
it>K3Bfflf£ttss[MLT. sjfB^o^sMK. Lomm 

m^omM (M^mmBti) ^Bi^t^t. rmcom 

3Jc^-r<t-5*^Si:^ofco **3. TISOg3tc«. 
(^^Si^^MS^: doo. =0. 3 3 6 nm. MM 
IM LiPFs EC/MEC + VC (1. 0%) 
+ CO2) O^^tefHiT^bTV^So 
CO 0 3 3] 
CS3] 



(7) 



11 



12003-86243 
12 



MM 


n m ^ m « m 


(m A h ) 


^/t- 


(mm> 


H 


doot— 0. 33 6nixi 


7 0 0 


8 6 


+ 0 . 0 8 


K 


d 00 1= 0. 340nm 


6 9 0 


8 4 


+ 0. 10 


L 


d ooi= 0 . 3 4 7 n m 


6 2 0 


8 0 


+ 0. 2 0 



[0 0 3 4] ±IB^3 0i^*A^e>B^5>*^^j;a{C. (0 
0 2) ffiOffifflPS (dooz ) *^0. 3 4 7 nm (doe = 10 

0. 3 4 7 nm) tD]^^MI4^t@t-ffl'/^fc«?a L tcfe 

v^sdiijb^^j'jb^So cnttx (0 0 2) i^omwk (d 

o(b)3!)^0. 347nm(doo2 =0. 347nm)$T- 
;*:^<*Si;. il<0]^|g*^P^ci^M;?JX (CO.) 

5. M@^^:ffl^,^5^^^*^i:LT^i. (0 0 2) ffi©® 
P^Pi (d«B ) :?3^0. ^ ^QnmtXfoym.Wm^m^'^ 20 

[0 0 3 5] 5. iE@}£tlg**l4<D«li* 

OV^T% *%B^©«/S?lg (VC:}3<fct>'C02-^^©t> 

o) ^fflv^fcJi^t, iEii?S!t^«(D**^^f^^?)i:. « 
T\ ST. iESS!ta«i:LTL.i N ia« Coaz 

= 0 . . 3 3 6 n mOmmmn) 1 1 ^fflV^T^gP^f^ 

c(Dmmm^9i^^i AKmxLTco -o^^^x^ v so 

ti^xmmLrc^mmmm (im LiPFeEc/M 
Ec+vc (1. 0%) +coz) ^^mtx. ±^t 
mmic. mnnmti^ 7 o o m a h t-^j^ ■ 5 m 

m. Its : 3 Omm, : 4 8 mm) ©^zkSMfS— 

[0 0 3 6] $fc. sEmmmtLX L i Mm 0,:^m 
V^fcdmmS:. ±^i:liatLTIE@Sl 2*f^gL 
fco clOiEliKl 2i:. ±Mi:lRl^=S:M<iS (dooz = 
0.336 nmOmmMm 1 1 *ffl(/^T«1i^*f^M 40 
U CflDHSSP^il-Sffil 4»CjfALfCo -OU^T'. VC 



■&TPi^LfcW«l«S??S (IM L i PF. EC/ME 

c+vc (1. 0%) +CO2) ^^mhx. ±]&tm 

mi^. ^fh^a^n 0 0mA hT'ftm (IP?* : 5mm. 
iH : 3 0 mm. i^^ : 4 8 mm) (Omi^MMM-AMM 

[0 0 3 7] ^ sEMTlS^ntLXL i CoO^fc 
L i Mn.04 i:Ojg^iE^?gtlK (L i C 0 O2 : L i 
MnzO, = 50:50; MSit) ^fflu-^fcd iiJ^imi. 
±j&tmmu: LTiEffiffi 1 2 *{^i{ LTco Z. ©iE«i« 1 
2fc. ±KE^;lRl1i%MMffi (dooz =0. 3 3 6 nmO 

mmm) 1 1 ^fflt>T«iip*f^iaL. JKonmm^ 

nm%\zr^^t i: tfc C O2 -lirTilSbfcW^ 

«P^(1M LiPFe EC/MEC + VC (1. 0 
%) +C0.) ^afSLT. ±^i:|W|^ti:. ^ftS»*^ 
7 0 0mAhT'^^}g (P* : 5mra. ifl : 3 0mm. ^ 
t : 4 8 mm) <Olf7k«P?S-:^«?fiO*{fSLfCo 
[0 0 3 8] cne.(D§«}teM, N. O^fflU-'T. ±3S 
|5]1i=&^«-9-'l'^;U*5 0 0+^-l'^;^^»?iiLT^To 
T. 5 0 0+>--r^;l/^<D]KmgM (mA h) 5r*ii>fco 
ov>T% ?P]ffii05KI|§«fc 5 0 0-9-1' ^;Mi«0]K«S« 
^©J±^**46T. ■9--r^;I/!ittti:LT*i65h. TIE 
(Dg4t^-rJ;9*iisg^i:*o/j:o *rc. iin?)<D^« 
jlSM. N, 0*??|?C«Lrc^. ±Si:lRl1ilC. SO.iCiD 

fB(Dg4ic^-rJ:9^ifg^i:&o/co **3. TfS©S4 

jctt. mmw (.wm,mn : l i c o oz. nmm ■ \ 

M LiPFs EC/MEC + VC (1. 0%)+C 
O2) Oi|g^fe#f-&T^LTl^5o 

[0 0 3 9] 

[^4] 



(8) !|tr»fl2 0 0 3-862 4 3 

13 14 



mm 


IE m m » ^ ^ 


(mA h) 




(mm) 


H 


L i C o O » 


'inn 


O O 


T" O . U o 


M 


L i K i 0. aC o o. >0 1 


7 4 0 


8 2 


+ 0. 11 


N 


L i M n »04 


6 0 0 


8 4 


+ 0.12 


O 


LiCoOi+LiMniO-. 


6 5 0 


8 6 


+ 0 . 0 8 



[0 0 4 0] ±l2^4<DiK^;«)>?.^?>*^^<fc3{C. Li 
Co02^IE<i?g?^Mi;bTfflU^T«>. LiNias Co 

[00 4 1] 

■t*. f3^-Dmm:a7^^m^t'^rammMm^9^^^ 1 4 
1 4 F*gtca^-r^ i:. nmm 1 1 oi^^m 

1 ©i^^Sffit^^^DSKi^JBfiE^nSii i::&So ii 



mm-^mmi o^ism-x-m- mm) trt.. 

n*^4i;S<I i;:&B5ihTtS Jc^lii^So 

mmmr'&^. 01 (a) mi (b) ©B-B^f® 

^a^NLTfet). ^1 (b) It. mi (a) OA-A®f® 
1 0--|f7j<«Pji-:^«?fi. 1 1 1 a-'k 

diEm^^) . 1 5 r-i^p(4^. 1 5 a-n@^'j'. 

I 5 b -lfi^i*. 1 5 c -i^^ffi, 1 6 - 9" 



(9) 



#Fjfl 2003-86243 



(a) 



(b) 





k-B 



(72)51^^ mm. -m 

:^Bgf^^n rti«B52^il 2 Ti 5 # 5 ^ 



F^r— 5H029 AJ05 AJ12 AK03 AL07 AM02 
AM03 AM04 AMOS AM07 BJ02 
BJ13 BJ14 CJ08 CJ13 CJ21 
CJ23 CJ28 DJ16 DJ17 EJ09 
EJll HJOl HJ02 HJ12 HJ13 
5H050 AA07 AA15 BA15 CA08 CA09 
CB08 EA16 EA25 FA04 FA05 
FA17 FA19 GAIO GA21 GA23 
.GA27 HAOl HA02 HA13 



